Low temperature and template-free synthesis of hollow hydroxy zinc phosphate nanospheres and their application in drug delivery.
Hollow hydroxy zinc phosphate nanospheres (HZnPNSs) with sizes of 30-50 nm and wall thicknesses of about 7 nm were synthesized using a template-free method through wet precipitation of Zn(NO3)2·6H2O and (NH4)2HPO4 at temperatures of 0, 10, and 20 °C. The crystal structures, morphologies, sizes and pore properties, Zn/P molar ratios, and thermal stability properties of nanoparticles have been carefully examined. The methyl-thiotetrazole assay measurements proved the low cell cytotoxicity of the material. The protein adsorption of negatively charged bovine serum albumin (BSA) and positively charged lysozyme on HZnPNSs was also investigated. The results showed that HZnPNSs had high protein adsorption affinity. Furthermore, anticancer doxorubicin as a model drug was used to evaluate the entrapment efficiency and drug loading capacity of HZnPNSs, which showed high loading capacity (>16 wt %) for doxorubicin. The confocal laser scanning microscope observations showed that the drug could be efficiently delivered into cells.